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The special vulnerability of haemophiliac joints to recurrent bleeding is due to the role of synovial cells and chondrocytes as producers of the tissue factor pathway inhibitor, (2) which makes severe haemophiliacs susceptible to frequent intraarticular haemorrhages with crippling arthropathy as a pathognomonic clinical feature of the disease.
(3) Nonetheless, no tissue or organ system is exempted from haemophilic bleeding diathesis.
In developed countries, FVIII concentrate is the cornerstone for prophylactic and therapeutic management of haemophilia-A. In contradistinction, lack of FVIII concentrates is the single most important cause of poor haemophilia care in low resource tropical African countries such as Nigeria.
(5) The only possible conceivable ‗advantage' of the scarcity of FVIII concentrates in tropical developing countries is the low incidence of FVIII inhibitors among local populations of haemophilia patients.
(6) This is because the risk of developing FVIII inhibitors is partly related to the intensity of patient exposure to FVIII concentrates.
(7) However, the virtual absence of FVIII concentrates compels haemophilia care givers in resource limited tropical countries to adopt less effective and non-specific therapeutic transfusion strategies in the management of haemophilic bleeding diathesis. These strategies include the transfusion of various non-specific FVIIIcontaining blood components such as fresh whole blood (FWB), unfrozen fresh plasma (uFP), thawed fresh frozen plasma (tFFP), and cryoprecipitate (CP). The choice of blood products is determined by patient's clinical presentation with respect to whether or not active bleeding is associated with significant anaemia. Thawed FFP or CP may suffice for patients with active bleeding without significant anaemia, but these blood products are often not readily available in most Nigerian blood banks. Fresh whole blood is the most suitable blood product for actively bleeding patients with significant anaemia. In the absence of FWB, patients with active bleeding and anaemia can be managed with stored red cell concentrate (sRCC) (which is poor in FVIII) in conjunction with tFFP or CP as supplementary sources for FVIII. Like in many other tropical African countries, donor blood supply is inadequate in Nigeria.
(8)
Therefore, more often than not relatives of haemophiliacs are required to donate FWB, which is either transfused as a whole (for patients with active bleeding and significant anaemia), or the plasma is harvested and transfused as uFP (for patients with active bleeding but without significant anaemia). Multiple transfusions of various blood products carry the inherent risks of infections, Original Article Transfusions and reactions among haemophiliacs Sagir G Ahmed sensitization and reactions. Hence haemophiliacs in Nigeria are frequently multitransfused and inadvertently sensitized against multiple antigenic epitopes located on donor red cells, white cells, platelets and plasma proteins.
(9) On the one hand, multi-transfused patients often produce alloantibodies against donor blood antigens that can cause various forms of immune mediated acute transfusion reactions (IMATRs).
(10) On the other hand, some donors also have high titre of preformed antibodies in their plasma that can react with various antigens in recipient blood wherein they are also capable of causing a variety of IMATRs.
(11) Therefore, IMATRs in multitransfused patients may occur due to alloantibodies in patient plasma (10) or due to passively transfused antibodies in donor plasma.
(11) Irrespective of the source of the antibodies, IMATRs are particularly undesirable in haemophiliacs because they prevent optimal delivery of transfusion therapy and hence create a sense of dissatisfaction among the patients and their parents as well as among the blood bank personnel and clinicians. In this paper we evaluated the spectrum and clinical significance of IMATRs among haemophiliacs who received multiple transfusions (i.e. two or more transfusions) with FWB, uFP, tFFP, CP or sRCC in Nigeria. The main objectives of this paper are to determine the pattern of blood products transfusions, identify and estimate the relative frequencies of individual types of reactions among Nigerian haemophiliacs, analyze their clinical implications and proffer possible solutions within the context of haemophilia and its treatment in a low resource tropical setting.
Materials and Methods
There are no organized haemophilia care centres in Nigeria and FVIII concentrates is not usually available for prophylaxis or treatment. Consequently, the incidence of spontaneous and trauma induced haemophilic bleeding would be high especially in patients with severe disease. Moreover, regular longterm clinical follow-up is poor due to ignorance, poverty, logistic difficulties and disease mortality, which is expectedly high in low resource settings. Therefore, the few haemophiliacs who access tertiary hospitals usually present as emergency cases for ‗on-demand' multiple transfusion therapy with less effective blood products such as FWB, uFP, tFFP, CP or sRCC, all of which have higher antigenic load than FVIII concentrates. The aforementioned situations make it very difficult to conduct prospective studies on haemophilia in developing countries. Hence, the hospital-based researchers in developing nations often have to be contented with scant and scattered retrospective data that were collected during previous bleeding emergencies. Therefore The pattern and relative frequencies of each type of IMATR among the 61 affected patients are shown in Table 2 . 
Discussion
The Nigerian National Blood Transfusion Service is still rudimentary, hence individual hospital blood banks are continuously faced with the difficult task of donor procurement and production and storage of blood products for the clinical needs of their patients. The pattern of blood product utilizations among haemophiliacs in this study revealed that FWB was the most frequently transfused blood product. There are at least two possible reasons for this finding. First, production of FWB is technically very simple, which requires neither product separation nor subzero deep-freezing storage facility. Second, many haemophiliacs in Nigeria also suffer from chronic anaemia as a result of the combined effect of poverty, malnutrition, and frequent haemophilic bleeding, (14) as well as comorbid endemic tropical parasitic infections that aggravate blood loss and increase the risk of iron deficiency within the haemophilic population.
(15,16) Hence the ease of production of FWB and its dual advantage as a product that can simultaneously treat active bleeding as well as anaemia makes it the most frequently used blood product in the management of haemophiliacs in this study. Unfortunately, FWB is also the most antigenic of all blood products since it has the full complement of both cell-associated and plasma-associated antigens that can sensitize recipients (9) and subsequently trigger IMATRs.
(10) The second most frequently used blood product is uFP because it can easily be manually harvested from FWB. However, clinical experience has shown that uFP for emergency use is usually hurriedly harvested and is often significantly ‗contaminated' with red cells, leucocytes and platelets, which make uFP almost as antigenic as FWB. Only about one third of our subjects were transfused with tFFP or CP because the production of FFP and CP requires relatively more sophisticated blood banking procedures (e.g. product separation and sub-zero freezing) as compared with the relatively simpler production procedures for FWB and uFP. Although sRCC is the most readily available product in our blood banks, only about one quarter of our patients were transfused with it. This is because of the common knowledge that sRCCs contain low levels of labile factors including FVIII. Hence sRCCs were usually transfused in conjunction with tFFP or CP that serve as supplementary sources of FVIII. Recurrent exposure to multiple donor antigens is thought to be responsible for the high prevalence of IMATRs that were seen in up to 70.9% of haemophiliacs in this study. This is consistent with our data, which revealed that in comparison with haemophiliacs who did not have IMATRs, haemophiliacs with IMATRs had higher prevalence of severe disease (which implied higher bleeding rate) with a commensurate higher mean number of transfusions per patient (which implied greater antigenic exposure and sensitization). IMATRs are particularly undesirable in haemophiliacs because they impede therapy by decreasing the ability of sensitized patients to tolerate the transfusion of optimal doses of non-specific FVIII-containing blood products (FWB, uFP, tFFP, CP or sRCC), which are usually administered in relatively large volumes because of their lower efficacy in comparison with FVIII concentrates. Four
Original Article Transfusions and reactions among haemophiliacs Sagir G Ahmed types of IMATRs were identified in this study in which TRALI was the least frequent. TRALI is basically mediated by passively transfused anti-leucocyte antibodies that are usually present in multiparous female donors that were sensitized by previous pregnancies.
(17)
Agglutinated recipient leucocytes become trapped in the lungs where they release cytokines, trigger inflammation and cause respiratory distress.
(17) TRALI is relatively uncommon even in developed countries (18) and the risk is being further reduced by barring females with antileucocyte antibodies from blood donation. However, the rarity of TRALI as found in this study is most likely due to the scarcity of female donors in Nigeria as is usually the case in many other tropical developing countries.
(20)
The frequency of donor haemolysin mediated IMATR among our patients was about three times that of TRALI. Haemolysins are immune IgG antibodies that are produced by group-O individuals in response to immunization resulting from previous incompatible transfusions, pregnancies or vaccines that are contaminated with A or B-like antigens.
(11,21) Group-O donors who have immune anti-A or anti-B haemolysins are referred to as dangerous universal donors. For this reason, the concept of universal donor and the practice of indiscriminate transfusion of group-O blood to non-O recipients should be strongly discouraged. The tendency to give group-O blood to non-O recipients is greater in areas of chronic donor blood shortage as is usually the case in Nigeria (8) where group-O blood is considered extremely valuable since it could theoretically be given to any patient especially under emergency situations such as a severe haemophilic bleeding. Unfortunately, haemolysin screening is not routinely conducted in Nigerian blood banks despite clear evidence in the literature confirming the presence of haemolysins in some group-O donors in the local populations. (10) The high frequency of NHFTR and UTR in this study is consistent with previous studies that revealed positive correlation between multiple transfusions and the incidence of both NHFTR and UTR in Nigerian patients with sickle cell anaemia and other types of chronic anaemia. Non-severe NHFTRs can be managed by administering antipyretics, and once haemolysis and bacterial contamination of the donor blood unit are ruled out, the transfusion may continue at slow speed.
(10,13) Likewise, non-severe UTRs can be managed by administering anti-histamines, after which transfusion may resume at slow speed. Therefore, non-severe cases of NHFTRs and UTRs should not invariably lead to discontinuation of transfusion unless clinical evaluation dictates otherwise. However, clinical experience has shown that even mild cases of NHFTR and UTR often lead to premature termination of transfusion. Premature termination of transfusion causes delay in patient's clinical progress and increases the burden of responsibility on patient's relatives in the task of sourcing another blood donor, which can be extremely difficult especially if the patient has a rare blood group.
(27) Both NHFTR and UTR tend to recur in affected patients. However, recurrence of UTRs in subsequent transfusions can be prevented by the use of pre-transfusion anti-histamines, while the recurrence of NHFTRs in subsequent transfusions can be prevented by pretransfusion antipyretics in conjunction with the use of leucocyte depleted blood products or bed-side micro-aggregate filters. Unfortunately neither leucocyte depleted blood products nor micro-aggregate filter are (14-16) If this protocol is well implemented, it would minimize the need for multiple blood products transfusion by reducing gastrointestinal and urinary bleeding rates and scaling down the prevalence of iron deficiency anaemia among haemophiliacs living in the tropics.
(29) However, while antiparasitic therapy may not pose any bleeding risk, iron supplements should be given to iron deficient haemophiliacs with caution. This is because one of the side effects of iron therapy is erosive gastritis and gastric bleeding, which are commonly associated with iron pills, but not with liquid iron preparations.
(30) In view of this risk, we recommend that iron-deficient haemophiliacs, irrespective of their ages, should preferably be treated with liquid iron preparations as they are less toxic to the gastric mucosa.
(30) Second, a previous study has identified the lack of adequate use of pharmacological agents such as desmopressin and the anti-fibrinolytic agents (epsilon amino caproic acid and tranexamic acid) as a major limitation in the management of haemophilia in tropical developing countries.
Desmopressin raises vWF and FVIII levels, while anti-fibrinolytic agents inhibit fibrin clot degradation, and have all been shown to be useful in controlling haemophilic bleeding especially in patients with mild and moderate haemophilia.
(31,32)
Tranexamic acid in particular has been widely and successfully used alone or in combination with other antihaemophilic agents in the prevention and management of various haemophilic bleedings due to accidental or surgical trauma in haemophiliacs.
(32) The only exception to the use of anti-fibrinolytic agents is urinary tract bleeding because of the possible risk of obstructive uropathy that may occur as a result of fibrin clot formation in the urinary tract.
(32)
We therefore recommend that haemophilia health care givers in the tropics should intensify the use of these pharmacological agents (since they are cheaper than FVIII concentrates) as a way of minimizing multiple blood product exposure and the risk of sensitization and reactions in the management of haemophilic bleeding diathesis. However, the only true and lasting solution to the problem of multiple transfusions of FWB and other multi-antigenic FVIII-containing blood products for haemophilia patients is regular provision and availability of FVIII concentrates. In similarity with other developing countries, the exact prevalence and incidence of haemophilia in Nigeria are currently unknown due to under-diagnosis, under-documentation and under-reporting of cases (33) coupled with very high and early childhood mortality resulting from poor management.
(5) Nonetheless, Nigeria has the largest population in Africa and presumably carries the heaviest burden of persons living with haemophilia in Africa. Unfortunately, local clinical experience in Nigeria and other tropical African countries has proven that adequate provision of FVIII concentrates is certainly beyond the financial capability of the average haemophilia patients or their parents.
(5) It is therefore the responsibility of governments to set up standard haemophilia treatment centres and provide adequate supply of FVIII concentrates therein.
In conclusion, multiple transfusions of blood products other than FVIII concentrates in the Original Article Transfusions and reactions among haemophiliacs Sagir G Ahmed management of haemophilia is relatively inefficacious and is associated with high risk of IMATRs, which constitute serious therapeutic impediments among haemophiliacs in Nigeria and by implication in other poor tropical African countries. There is therefore urgent need for governmental interventions in setting up standard haemophilia care centres with adequate supply of FVIII concentrates for regular prophylaxis and treatment of haemophilic bleeding diathesis. Meanwhile, haemophilia health care providers in the tropics can minimize transfusion of multiple blood products by developing local guidelines that would ensure regular screening and treatment for common pro-haemorrhagic parasitic diseases and iron deficiency as well as intensifying iron supplementation and use of pharmacological agents in the standard of care for haemophilia patients.
